Due to growing skepticism over the globalisation process across countries, economists in the emerging market economies (EMEs) are anxious to know how the integration of financial markets was associated with the recent global crisis and whether there could be some key lessons for the broader policy approach to the development of financial market in the future. In this milieu, this study emphasises on a positive perspective on the subject, deriving from the key concerns of the EMEs and the insights from the literature. Financial integration and its association with the global crisis could be construed in terms of the pricing and the re-pricing of risks by the markets. The study derives some crucial insights from the multivariate cointegration analysis of stock price indices for the global markets of the US, the UK and Japan and select regional markets such as Hong Kong, Singapore and India, with a focus on the latter, a leading emerging market economy. These markets shared a single cointegration relationship and the Indian market played the key role. The long-run integration was evident from stock prices measured in US dollar rather than local currencies, attributable to the role of foreign investors and capital flows. The analysis for the full sample and the subsample (excluding the crisis phase) showed that the global crisis could not have been associated with the breakdown of the long-run relationship among the markets. The cointegrated stock markets could contribute to financial stability, since stock prices cannot diverge too far from the long-run equilibrium path.
Moreover, the risk pricing perspective on the subject could be useful for the EMEs to continue with the reform measures aimed at further strengthening of the integration process.
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I. Introduction
The recent global crisis, characterised with turbulent financial markets and widespread economic slowdown across the countries since the middle of 2007, has baffled economists with a volley of questions relating to the subject of international financial integration. What is the impact of the global crisis on the integration among financial markets? Whether the crisis could have weakened or strengthened integration among regional and global markets? Whether the impact of the crisis on financial integration could have long run and short-run perspectives? What policy lessons should countries derive for the development of financial markets in the future? From policy perspective, answers to these questions have assumed critical importance for all nations and more specifically for the emerging market economies (Watanagase (2008) ). In this context, it is useful to begin with some of the principal concerns of the emerging market economies (EMEs) that motivated the present study.
First, recognising the various benefits of international integration (see Agenor (2001) , Levine (2001) , Prasad et al. (2003) , Obsfeld (1998) among others), the EMEs significantly liberalised their trade and capital accounts of balance of payment, undertook a plethora of reform measures and adopted information technology enabled infrastructure for developing financial markets over the past two decades. In that process, stock markets emerged as a major channel for international integration, supported by a rapid increase in the cross-border mobility of private capital inflows due to investors seeking portfolio diversification and better yields, a growing reliance of nations on the savings of other nations and a shift in the leverage preference of companies to the equity financing from the debt financing. International financial integration helped the EMEs, inter alia, through financial development due to price discovery and enhanced market liquidity and most notably, a significant structural change in the financial intermediation process. The excessive dependence on domestic commercial banks for financing the growth needs of large and medium enterprises was moderated due to the increasing contribution of market-based financial intermediation. Illustratively, according to the World Federation of Exchanges, the number of companies listed in the stock markets across the globe more than doubled from 21,585 in 1990 to 46,706 in 2008 . The bulk of this expansion came from the EMEs in the Asia-pacific region, as their listed companies increased from 6,330 to 20,819 during this period. The market capitalisation of the stock markets in this region surged from US dollar 3.5 trillion in 1990 to US dollar 19.8 trillion in 2007. The amount of capital raised by the listed companies in this region increased sharply from US dollar 58 billion to 341 billion during this period. However, the situation changed drastically as the global crisis originated from the sub-prime lending problems in an advanced economy like the US. The market capitalisation of stock markets in the AsiaPacific region plunged to US dollar 9.9 trillion in the year 2008, almost 50% decline from the level witnessed in 2007. Also, the new capital issues in 2008 declined by 24.7 percent over 2007, as against 31.4% average growth during 2003-07. Apart from the equity finance, stock market growth also facilitated several companies in the EMEs to meet their finance needs through corporate bonds and external commercial borrowings. Domestic banks, thus, catered to the growing requirements of agriculture and small and medium enterprises and the household sector through retail lending. However, due to the global crisis and the decline of international liquidity, large companies are now increasingly depending upon the domestic banking sector. In this context, it is perceived that any long-run weakening of the integration process could pose serious challenges to the EMEs, if they were to revert to the old bank-based financial system. Second, a heartening aspect of the international integration of the EMEs was that reform and liberalisation measures in some countries like India were undertaken quite painstakingly through tedious political consensus building over the years.
Backtracking from the open economy regime is perceived to be an extremely difficult process and it could prove costly for the nations. However, the voice of protectionism, that has gathered the momentum due to the current global crisis and in retrospect, various other crises in the past ranging from the Great Depression in the early 1930s to the crises in Asia, Eastern Europe and Latin America in the late 1990s, appears to be oblivious to this concern of the EMEs. Ironically, some of the advanced economies, which were lauding the beauty of globalisation and international integration, are now favouring protectionism and pursuing various inward looking policies, notwithstanding the multilateral initiatives for strengthening economic cooperation and policy coordination to tackle the crisis.
Third, it is perceived that the global crisis could be fuelling entirely a negative perspective on international integration, deviating from theoretical and applied perspectives. From a positive perspective, the global crisis could have occurred due to inappropriate risk pricing by financial markets for several reasons (Mohan (2009 ), Trichet (2009 , Kunt and Serven (2009) . Thus, the global crisis could have contributed to a correction in risk pricing and a better integration among the markets. Accordingly, it is felt that an assessment of the impact of the global crisis on the integration of financial markets consistent with theoretical and applied finance perspectives could provide crucial inputs for policy purposes.
In this milieu, the author is motivated for analysing international integration of the stock market of India, a leading emerging market economy. We have three principal objectives of the study while seeking answers to the above questions. First, we intend to provide a generalised perspective on the 'de facto' integration among global and regional markets before and after the global crisis. Thus, our study involves six stock markets, comprising the global markets of the US, UK, and Japan and the major regional markets of Asia pertaining to India, Hong Kong, and Singapore. Second, we focus on India's stock market, since several facts, discussed separately, suggested the growing international integration of Indian stock market during the reform period beginning the 1990s. However, studies on a formal analysis of India's integration is scarce and therefore, our study could prove useful for policy purposes. Third, the proof of pudding is in eating. Given our interest in the long-run versus short-run integration among financial markets, we use the vector error correction and cointegration model (VECM) in line with the dominant practice in the literature. We study integration meticulously, recognising various aspects of data and their implications for the robustness of the empirical findings. It may be noted that currently, there are early indications that the global crisis might be abating. Over the spell of two years, the global crisis has provided us a reasonable sample in terms of high frequency information, i.e., more than 500 daily and 100 weekly stock price data. This sample, coupled with historical data, could reflect on the impact of the crisis on the integration among stock markets. The remainder of the study is presented in four sections comprising the review of literature, the Indian context, empirical evidence and conclusion in order.
II. The Literature
According to the literature, the integration of financial markets derives from various theoretical postulates including the law of one price owing to Cournot (1927) and Marshall (1930) , the portfolio diversification with risky assets (Markowitz (1952) ), the capital asset price model (Sharpe (1964 ), Lintner (1965 ) and the arbitrage price theory (Ross (1976) ). Despite distinguishing features, these theoretical models share a common perspective: if risks command the same price, then the correlation among financial asset prices and the linkage among the markets should come from the movement in the price of risks due to investors' risk aversion. Deriving from this generalised risk-pricing perspective, the empirical literature has surged with studies focused on measuring international integration using a variety of methodologies.
1 However, following the seminal works of Engle and Granger (1987) , Johansen (1988) and Johansen and Juselius (1990) , numerous studies including Taylor and Tonks (1989) , Kasa (1992) , Masih and Masih (2002) , Chowdhry (1994) , Worthington and Higgs (2007) and Choudhry et al. (2007) have used the cointegration hypothesis to assess the international integration among financial markets. Until Taylor and Tonks (1989) and Kasa (1992) , studies relied on correlation and regression analyses to gauge the nature of price convergence and international portfolio diversification across the markets (Levy and Sarnat (1970) ), Agmon (1972) , Solnik (1974) and Panton et al. (1976) . Taylor and Tonks (1989) showed that the cointegration technique is useful from the perspective of the international capital asset price model. Kasa (1992) suggested that the shortterm return correlation between stock markets is not appropriate from the perspective of long-horizon investors driven by common stochastic trends. A cointegration model is useful since it not only distinguishes between the nature of long-run and short-run linkages among financial markets, but captures the interaction between them as well. Given the wide popularity of the cointegration model, we refrain from rehashing its technical aspects. What is striking about the numerous studies is that apart from the risk pricing aspect, they provide some useful insights about the benefits of integration among the stock markets relating to price equalisation, market equilibrium, market efficiency and portfolio diversification (Choudhry et al. (2007) ).
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These include correlation, regression, vector autoregression (VAR), vector error correction and cointegration (VECM), generalised autoregressive conditional heteroscedacity (GARCH) models.
First, the evidence of cointegration among national stock indices implies equilibrium constraints and precludes stock indices diverging too much from the long run path. Such constraints could emerge due to common stochastic trends or driving forces underlying their mutual growth over extended time horizons (Gonzalo and Granger (1995) ) and the exposure of markets to similar risk factors and a common risk premium (Ahlgren and Antell (2002) ). The cointegration results could have implications for the stability of financial markets (Johansen and Juselius (1990) , Dickey et al. (1991) ). Also, the existence of cointegration relation could be consistent with the multifactor international capital asset pricing model (Bachman et al. (1996) ).
Second, studies on the cointegration of stock markets have contested the efficient market hypothesis (EMH). According to this hypothesis, the changes in asset prices in efficient markets cannot be predicted. In cointegration models, however, deviations of prices from a long-run relationship indicate predictable future price changes (Granger (1992) , Baillie and Bollerslev (1989) and Hakkio and Rush (1989) ). Diverging from this viewpoint, Dwyer and Wallace (1992) , Crowder and Wohar (1998) and Masih (1997, 2002) argue that there is no general equivalence between the market efficiency and the lack of a long-run relationship between assets. Dwyer and Wallace (1992) define market efficiency as the lack of arbitrage opportunities. Hassan and Naka (1996) suggest that in cointegrated markets, price movements in one market immediately influence other markets, consistent with efficient information sharing and free access to markets by domestic and foreign investors. Harvey (1995) and Korajczyk and Vallet (1989) suggest that the improvement in market efficiency is consistent with increasing integration with world markets. If markets are predictable and foreign investors are sophisticated, then investors are likely to profit from the predictability of returns. As foreign investors take advantage of market inefficiencies, those market inefficiencies will decrease and prices will react more quickly to new information (Kim and Singhal (2000) ). Another viewpoint is that national stock markets are different since they operate in the economic and social environments of different countries. Accordingly, a country's financial market functions efficiently when prices reflect the fundamentals and risks of that country, rather than the fundamentals and risks of other countries. However, financial integration could occur due to real economic interdependence or linkages among economic fundamentals across the nations. For instance, the profit and loss account and the balance sheet of a domestic company relying on a large volume of exports and imports can be affected by the financial and macroeconomic developments in other countries.
Third, from the perspective of portfolio diversification, some economists recognise that cointegrated stock markets weaken the international portfolio diversification in the long run (Choudhry et al. (2007) , Kearney and Lucey (2004) ). This is because the existence of common factors limits the amount of independent variation in stock prices (Chen et al. (2002) ). Another view is that portfolio diversification benefits would accrue in the short run but not in the long run (Hassan and Naka (1996) ). Byers and Peel (1993) argue that cointegration among stock prices does not preclude the benefits of diversification, since these follow from the covariance of stock returns rather than from the covariance of prices. Similarly, Hakkio and Rush (1991) and Sephton and Larsen (1991) have questioned the reliability of using the cointegration hypothesis to test market efficiency and portfolio diversification. Verchenko (2000) argues that the extent of portfolio diversification in cointegrated markets could depend upon the size of the coefficients of the long-run cointegrating vector(s) relating to various stock price indices. In our view, the cointegration vector can be consistent with the standard asset demand function, for which the price of one asset (domestic) depends on other regional and global assets, some of which may serve as substitutes or complements to domestic assets. Thus, portfolio diversification in the long run would depend on the size and the sign of the coefficients of the cointegration vector relating to various stock prices.
III. The Indian Context
Until the early 1990s, India's financial system was regulated, relying heavily on a bank-based system for financial intermediation under the aegis of the public sector. There were several restrictions on the transactions relating to the balance of payment (BOP), coupled with the exchange rate pegged to major currencies. Financial markets lacked depth in the absence of adequate instruments and competitive pricing mechanism. Though the stock market existed for long, it hardly catered to the saving needs of households and the investment needs of the companies. Thus, its growth was almost stunted. In the wake of BOP crisis in 2 The Ministry of Commerce and Industry, Government of India provides details about all the trade agreements which have been concluded and the agreements, which are on the pipeline in its website: http://commerce.nic.in .
1991, India embraced reform with exclusive focus on the financial sector. Exchange rate was allowed to be market driven in 1993. Different segments of financial markets relating to treasury securities, credit, foreign exchange, equities and insurance were developed. The non-debt capital flows comprising the foreign direct investment (FDI) and portfolio investment flows were specifically encouraged. India also engaged with trade and economic cooperation agreements with several countries and regional groups across Asia, Europe, America and Western hemisphere to strengthen its international integration.
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Of particular interest to the stock market, the reform measures aimed at creating growth-enabling institutions, boosting competitive conditions, putting in place an appropriate regulatory framework, reducing information asymmetry and transaction costs, and thereby boosting the investor confidence. FDI was allowed to the extent of 100% for several manufacturing activities. Foreign institutional investors (FIIs) were allowed to participate in the capital market. The Indian companies were allowed to raise funds from abroad through the American/Global Depository Receipts (ADRs/ GDRs), foreign currency convertible bonds (FCCBs) and external commercial borrowings (ECBs). A regulator body for the capital market, namely, the Securities and Exchange Board of India, was set up. The National Stock Exchange of India was set up with a view to provide competition to the existing Bombay Stock Exchange of India. With the repeal of the capital issues (control) act, 1947, companies were given freedom to price their issues. The bookbuilding process in the new issue of capital was introduced with a view to strengthen the price discovery process. In the secondary market, the floor-based open outcry trading system was replaced by electronic trading system. The account period settlement system was replaced by the rolling settlement in line with the international practice to contain speculation. This process was enabled by a shift to electronic book entry transfer system through depository mechanism. A comprehensive risk management system was put in place with trading members subject to margins based on trading volumes and various other parameters and exposure norms. The mark-to-market margin system based on value at risk was introduced to capture the risk profile of trading members. For providing market participants the instruments for hedging and risk management, several types of derivative products on equities were introduced. For strengthening the process of information flows from the listed companies, sufficient disclosures were made mandatory for the companies at the stage of public issue and in its aftermath. The decisions pertaining to dividend, bonus and right announcements or any material event were required to be disclosed to the public within 15 minutes of the conclusion of the companies' board meetings. The accounting practices were streamlined with norms introduced for segment reporting, related party transactions and consolidated balance sheets. Insider trading was made a criminal offence. The regulations governing substantial acquisition of shares and takeovers of companies were introduced, aiming at protecting minority shareholders and making the takeover process more transparent.
Reflecting the impact of reform, India's stock market grew rapidly during the reform period. The Bombay Stock Exchange (BSE) emerged as the largest stock exchange in the world in terms of the number of listed companies, comprising many large, medium-sized and small firms. The share price index grew by an average 25.0% annually in nominal terms and 19.0% in real terms during 1991-2008, as compared with nominal and real growth rates of 7.6% and 1.4% during the fifty-year period . With a market capitalisation of US $ 1.8 trillion in 2007, the BSE became the tenth largest stock exchange in the world and compared with advanced economies in terms of the ratio of market capitalisation to gross domestic product. With the objective of internationalisation, several Indian companies opted for listing on the stock exchanges of other countries, especially the United States and United Kingdom. Ten major Indian companies listed on the New York Stock Exchange (NYSE) account for a 19% weight in the benchmark 30-scrip stock price index of the BSE. With the rapid growth, the stock market catered to the needs of saving households and investors. The share of equities in household saving stood at 10.5% in 2008, a sharp increase from average 2.7% during the 1970s to 1980s. On cumulative basis, the new capital issues by nongovernment public limited companies increased sharply to stock return in US dollar terms averaged 32% during April 2002 to January 18, 2008, much higher than the global and regional markets such as the US (7.4%), UK (9.6%), Japan (7.4%), Hong Kong (13.0%), and Singapore (14.5%). In terms of risk adjusted return too, the Indian stock market outperformed other markets. Thus, India became a major destination, representing about a fourth of total portfolio capital inflows to the EMEs group. In 2008, there were as many as 1,500 foreign institutional investors participating in the India's stock market. The purchase and sales activities of such investors accounted for three fourths of the average daily turnover in the India's stock market. Since foreign investors operate in a number of countries at the same time, their operations can be expected to have contributed to the integration of the Indian stock market with other markets.
With respect to the global and regional stock markets studied, comprising the US, UK, Japan, Singapore and Hong Kong, India had a significant trade and financial relations with these countries. Illustratively, these five countries were among the top ten sources for portfolio investment inflows to India and accounted for US $ 136 billion or 41% of India's total portfolio investment inflows at US $ 333 billion by the end of 2007. Also, these countries together accounted for about a fourth of India's total merchandise trade. The US continued to be India's single largest trade partner, until China overtook this position a year ago. However, the US remains the second largest source of portfolio investment flows, accounting for 26% total portfolio investment inflows to India in 2007-08. With the UK, India has a long-standing trade and financial relations since the colonial rule. It accounted for 3% of India's merchandise trade in 2008. It was the fourth largest source of portfolio investment inflows in 2007, with a share of 7.0% in India's portfolio investment inflows. As regards regional markets in Asia, India's trade relation showed significant improvement during the reform period. With Singapore, India signed a comprehensive economic cooperation agreement in 2004-05. India's trade relation with Singapore more than doubled from 2% in the early 1990s to 4% in 2008. It was the fifth largest source of portfolio investment inflows to India, with 4.4% of India's total investment flows. Similarly, India also showed significant improvement in trade and investment relations with the Hong Kong. Anecdotal evidence shows that about 1,500 Indian companies and seven Indian banks had a business presence in Hong Kong. The Hong Kong market is also the major financial centre in China and the Asian region, with which India has witnessed the rapid growth of trade in recent years. Recently, efforts have been initiated for free trade and double taxation avoidance agreements between India and Hong Kong.
The following section shows whether the plethora of reform initiatives and stylised facts contributed to the formal integration of the Indian stock market in terms of price comovement!
IV. The Empirical Evidence
According to the empirical literature, the cointegration among stock prices could be subject to three major aspects of data relating to the frequency, the currency denomination and the sample period. Thus, a set of caveats are in order. First, studies prefer high-frequency daily and weekly data to monthly and quarterly data, deriving justification from speedy transmission of information and synchronous trading made possible by the information technology enabled online trading platform and payment and settlement systems capture (Voronkova (2004) , Hassan and Naka (1996) , Cha and Oh (2000) ). Monthly and quarterly data are useful, since economic fundamentals including output, inflation and dividends, which are considered to be the key drivers of stock prices, are mostly available in these frequencies (Blackman et al. (1994) , Masih and Masih (2002) ). Secondly, studies use stock prices measured in a common reference currency, typically, the US dollar, recognising the latter's role of a major invoicing currency for global trade and investment activities, and the portfolio diversification and arbitrage activities of dominant market participants such as foreign investors (Bachman et al. (1996) , Renatas and Christian (2006) , Hilliard (1979) , Meric and Meric (1989) , Philippatos et al. (1983) ). Some studies also preferred to using stock prices in domestic currency units with the argument that these indices restrict their change to movements in security prices and avoid distorting the empirical results with sharp devaluation of the exchange rates, especially during the periods of crisis (Choudhry et al. (2007) ). Thirdly, for analysing the long-run integration among markets, it is appropriate to use a long sample period comprising several years rather than large sample observations with high frequency daily or weekly data for a few years (Hakkio and Rush (1991) ). However, over a very long horizon such as a decade or more, the long-run integration of markets may be affected by structural shifts emanating from changes in the policy regime and the general economic environment.
With the above issues, we use six stock price indices: the 200-scrip index of the BSE of India, two stock price indices relating to regional markets such as Singapore and Hong Kong, and three stock price indices relating to global markets in the United States, the United Kingdom and Japan, as defined in the Annex. We use stock price indices measured in local currency as well as the US dollar. The cointegration analysis is based on stock price indices in their natural logarithm transformation. As regards the frequency of data, we used daily as well as weekly stock price indices over the period covers April 1993 to July 2009. Second, we estimated the cointegration model for two sample periods i.e., the full sample from April 1993 to July 2009 and a restricted sample from April 1993 to January 18, 2008. While the first sample included the current global crisis, the second one excluded it.
A. The Unit Root Test
Results from the Augmented Dickey-Fuller (ADF) and Philips-Perron (PP) tests suggested that the daily and weekly stock price indices measured in the US dollar and local currency units were non-stationary in their natural logarithm level, with the deterministic trend including the intercept and the time trend components. In the first difference form, however, these stock price indices were stationary, Note: 1%, 5% and 10% critical value for ADF and PP tests with intercept and trend are -3.97, -3.41 and -3.13, respectively and the 1%, 5% and 10% critical value for ADF and PP tests with intercept, are -3.44, -2.86 and -2.57, respectively. The ADF regression model was based on SIC lags, which in most cases varied from 1 to 3 weeks. The PP test was based on Bartlett-kernel spectral estimation using Newey-West bandwidth.
plausibly with an intercept-only trend component (Table 1) . Thus, the chosen stock price indicators were found to be first-order integrated or I(1) processes. Accordingly, it was useful to investigate whether they might be cointegrated.
B. Lag Selection
For the estimation of Johansen and Juselius (1990) type VECM, the unrestricted vector autoregression (VAR) model was first estimated and the common lag length ascertained from various information criteria such as Swartz-Bayes criteria (SBC), Hannan and Quinn criteria (HQC), the final prediction error criteria (FPE), and the Akaike information criteria (AIC). For the VAR model involving daily stock prices, the SBC and HQC showed a lower-order lag length of two or three days. On the other hand, the FPE and AIC determined a somewhat higher six to elevenday lag length. For the weekly data, the FPE and AIC suggested three/four lags, while the SBC and HQC suggested two/three lags. For high-frequency time series, empirical studies generally preferred lower lags, bearing in mind the informational efficiency of stock markets (Schollhamer and Sand (1987) ), Eun and Shim (1989) , Hassan and Naka (1996) ). However, we found that the residuals from the VECM model based on daily data with 2 or 3 lags were not free from serial autocorrelation. We could increase the lag length upto 11-days for making the residuals serially uncorrelated. Also, we found that a higher lag length did not affect the number of cointegration vectors. For the weekly data, the VECM with 2-3 lags was able to yield in residuals free from autocorrelation problem. Furthermore, the coefficients of the long-run cointegration vector involving daily data with 11 lags were more or less similar to the weekly data with 2-3 lags. Thus, we restrict our discussion to the VECM based on weekly data.
C. Cointegration Rank Test
The cointegration rank tests suggested two broad findings on the evidence of stock market integration. First, the currency denomination of stock prices played an important role. Stock price indices measured in US dollars rather than local currencies were cointegrated. For the former, both the trace and the maximum eigen value tests supported a single cointegration relation with the linear trend component comprising the intercept and the time trend for the long sample covering April 1993 to July 2009 as well as the sample excluding the global crisis period, i.e., April 1993 to January 18, 2008 (Table 2 ). This finding compared with Bachman et al. (1996) , Renatas and Christian (2006) , Hilliard (1979) , Meric and Meric (1989) , and Philippatos et al. (1983) . However, the lack of integration among stock prices measured in local currencies raised a concern echoed by Choudhry et al. (2007) .
Second, the existence of a single cointegration relation among the stock price indices in US dollars espoused a concern that not all regional and global stock price indicators could be critical for the long run integration among the markets. Thus, we investigated (i) the bivariate cointegration relation involving the Indian stock price on the one hand and each of the five regional and global stock prices on the other hand and (ii) multivariate cointegration relation involving alternative combinations of regional and global stock prices with or without India (Table 3) . It was evident that the Indian stock market did not show bivariate cointegration with any of the five regional and global stock markets. In terms of multivariate cointegration, there was no evidence of cointegration among regional markets involving India, Hong Kong, and Singapore. Even the inclusion of Japan into this combination did not matter. Also, the Asian markets comprising the Hong Kong, Singapore and Japan were not cointegrated. However, a single cointegration relation was evident among the stock markets of India, the US and UK. This cointegration was not due to the cointegration between the two global markets, i.e., the US and UK. Thus, the Indian stock market played a critical role for the integration among regional and global markets. Notwithstanding these results, it was found that regional markets in Asia were not redundant in the long-run cointegration relation as they were not associated with insignificant coefficients (Table 4 & 5) . Also, the likelihood ratio (LR) test for the null hypothesis of zero restriction on the coefficients of regional markets taken individually or in pairs of them yielded a highly statistically significant chi-square χ 2 statistic, thus, validating the long-run causal impact of these markets on the Indian market.
D. Long-Run Cointegration
Since our interest was in the Indian market vis-à-vis the global and the regional markets, we estimated the cointegration vector normalised to India's stock price (Table 4) for the full sample (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) and (Table 5 ) the sub-sample (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) . The estimated coefficients of the long-run cointegration vector provided various insights. First, the coefficients of regional and global stock price indices in the cointegration relation did not have similar signs. Hong Kong and Japan had the positive coefficient while Singapore had the negative coefficient. Similarly, the coefficients of the global markets, i.e., the US and UK, were opposite to each other. This finding could be attributable to investors' long-run portfolio diversification objective due to the differential risks associated with global and regional markets relative to the Indian market. Also, the domestic market could be differentially linked with global markets such as the US and UK providing competing portfolio choices for investors. Second, in absolute terms, the coefficients of two global markets, the US and UK, were substantially higher than those of regional markets such as Singapore and Hong Kong. Third, among the Asian markets, the coefficients of Singapore and Japan were similar in magnitude but in the opposite direction, thus, leaving the Hong Kong market to be associated with the positive impact on the Indian market. Fourth, the LR test indicated that the unity restriction on the sum of the coefficients pertaining to the US and UK markets could not be rejected. Thus, a percentage point increase in the US and UK stock prices could have similar impact on India. Table 5 provides the estimates of the long-run cointegration vector for the period excluding the global crisis. A comparison between Table 4 and Table 5 provides a key insight about the impact of the global crisis on financial integration. The longrun coefficients showed moderation, albeit, marginally, due to the impact of the global crisis. 
E. Short-Run Market Linkage
The nature of short-run integration of stock markets was evident from the coefficient of the error correction term in the VECM error correction equations pertaining to the six stock price indices (Table 6 ). Since the cointegration relation is identified with the Indian stock market, the error correction term could represent the deviation of the Indian market from the long-run path. In the full sample error correction model, the US, UK, Hong Kong, and Singapore markets exhibited an inverse response, whereas the Japanese market a positive response to the error correction term. Between the two sample periods, only, the Hong Kong market showed a sign change in the coefficient of error correction term. The coefficient of the error correction term also provided another important insight about the speed of adjustment of stock markets to the underlying long-run equilibrium path. About 3 quarters were required by the Indian market to revert to its potential long-run trend path in the full sample model; thus, one quarter improvement over the restricted sample. The short-run adjustment of regional markets in the more recent period was not statistically significant, in contrast to the significant effect of the cointegration relation, implying that India's integration with regional markets is of a long-run rather than a short-run nature in the more recent period.
F. Structural Break and Sample Sensitivity
Whether the global crisis could have caused a structural break in the comovement of India's stock price with regional and global markets? In this regard, we used the Quandt-Andrew unknown break point test for the least square regression of the Indian stock price with regional and global stock prices and the intercept and the time trend as the explanatory variables. Interestingly, we found that a break point could have occurred in the middle of July 2002, rather than any time during the recent global crisis. After ascertaining the break point, we further investigated whether the long-run cointegration relation for the sample beginning from the break point July 12, 2002 to July 2009 with the global crisis and July 12, 2002 to January 18, 2008 (without the global crisis) could be different from our earlier estimates for the periods beginning from April 1993. We still found the single cointegration relation binding upon the six markets for the period beginning from July 2002. For the global markets, the US, UK, and Japan, their associated long-run coefficients for the period beginning from the July 12, 2002 showed a sign change as compared with the long sample beginning from April 1993. On the other hand, regional markets, Hong Kong and Singapore did not show any sign change in their coefficients. The size of long run coefficients associated with Hong Kong and Singapore was much higher for the recent period than the long sample period, thus, suggesting a strengthening of India's regional integration. For the three global markets, there could have been a weakening of their long-run relationship with India due to the global crisis. The error correction model, however, did not show any significant change in the markets' short-run adjustment to the long-run path due to the global crisis phase.
G.Variance Decomposition Analysis
The forecast error variance decomposition analysis arising from the VECM model of stock prices constitutes an important tool for gauging the importance of innovations in one market for the other markets or the nature volatility transmission across markets (Chen et al. (2002) ). In our case, these results from the VECM involving weekly stock prices in US dollar for the full sample (including the crisis phase) and the restricted sample (excluding the crisis phase) over a week, month (4-week), quarterly (12-week), annual (52-weeky) and the medium term (3-year or 150 week) horizons are summarised in Table 8 . For the sample period (which included the global crisis phase), it was evident that global and regional markets accounted for about four-fifth of the total variation in India's stock price index over one year horizon. The remaining one-fifth of the total variation in India's stock market could be attributable to its own innovation or the secular component. On the other hand, for the restricted sample (excluding the crisis phase), it was found that global and regional markets were able to account for about half of the total variation in India's stock market. Across the markets, the impact of global markets on India had almost doubled due to the global crisis. Among the regional markets, the impact of Hong Kong showed some marginal improvement. These results suggested that the global crisis had accentuated risk pricing and thus, India's integration with global and regional markets. As compared with other regional markets, it was evident that Hong Kong had a more or less similar dependence on the US and UK markets. Singapore and Japan were more dependent on the US and the Hong Kong markets. The US market accounted for the bulk of variation in the UK market. Finally, for the US market, its own innovation or domestic factors could have played a dominant role.
V. Conclusion
The study engaged in an analysis of the integration of India's stock market with global and major regional stock markets before and after the global crisis. To begin with, deriving from the key concerns of the EMEs and various theoretical and applied finance perspectives, the study stressed that it is useful for policy purposes to adhere to a positive perspective on the subject of international integration amid the global crisis. Financial integration and its association with the global crisis could be construed in terms of the pricing of risks by the markets. The empirical evidence more or less supported the above perspective. We found several interesting insights about the integration of the Indian stock market. It assumed critical importance for the international integration among select regional and global stock markets. A key finding of the study was that the Indian market was integrated with regional and global markets in terms of stock prices measured in US dollar but not local currencies, a finding attributable to role of foreign investors participating in the Indian market. Regional and global stock markets had differential impact on the Indian market in the long run as well as the short run. In terms of the long-run cointegration relation, India's dependence on the global markets, such as the United States and the United Kingdom, was substantially higher than on regional markets such as Singapore and Hong Kong. The global crisis did not throw away the cointegration among the stock markets. It had a moderating impact, albeit, marginally, on the long-run coefficients pertaining to the integration among the regional and global markets studied here. The innovation accounting in the cointegration model showed that regional and global markets together accounted for the bulk of total variation in the Indian stock market, implying that the global crisis could have accentuated the re-pricing of the risks. The long run impact of two global markets, the United States and the United Kingdom, on the Indian market was in the opposite direction. Within Asia, Singapore and Hong Kong markets had a significant influence, while the Japanese market had a weak influence on the Indian market. Thus, from policy perspective, cointegrated stock markets may contribute to financial stability as they are not expected to deviate too far from the long-run path. In terms of portfolio diversification, investors cannot benefit from arbitrage activities in the long run. In the short run, however, markets would be influenced by the diversification objective of foreign investors. According to the literature, such opportunities for diversification may contribute to price discovery process and not destabilize the markets. To sum up, it is useful to adhere to a risk pricing perspective on financial integration and continue with measures to strengthen the integration process in the future. The lack of integration among stock prices in terms of local currency gives rise to a concern that India's stock market integration may not be a complete process, attributable, inter alia, to the inadequate role of domestic investors.
